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@ Powered sliding door system. 

© The present Invention is a powered sliding door 
system for a vehicle including a semi-rigid cable 
adapted to be affixed to the sliding door of a vehicle 
and a powered electromagnetic clutch for driving the 



cable longitudinally for opening and closing the slid- 
ing door. 
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POWERED SLIDING DOOR SYSTEM 



The present invention relates generally to auto- 
motive vehicles, and more particularly to. a power- 
ed sliding door system for opening and closing a 
sliding door of an automotive vehicle. 

In the past, several automatic or powered slid- 
ing door systems have been developed. An exam- 
ple of one such system Is disclosed in U.S. Patent 
No. 4.640.050. issued Febmary 3, 1987. by in- 
ventors YamaglshI et al. The patented system in- 
cludes wires attached to a sliding door of a vehicle 
and a guide affixed to a body of the vehicle so as 
to guide the wires in a generally closed loop path. 
The patented system also includes a winding drutTTi.^ 
around which the wires are wound, nnounted. to the 
body and rotatabte in either direction ' to send * {he 
wires along the guide. A driving motor Is mounted 
to the body and operativeiy connected to the wind- 
ing drum through a speed reducer and an elec- 
tromagnetic clutch to move the wires for opening 
and closing the sliding door. 

One disadvantage of the above patented sys- 
tem is that a complex arrangement of guides are 
needed to guide the wires in a closed loop path. 
Another disadvantage is that a winding drum Is 
required to move the wires along the guides. Both 
result in added cost of the system and installation 
time. 

It is, therefore, a primary object of the present 
Invention to provide an improved and safe to use 
powered sliding door system for an automotive 
vehicle. 

It Is another object of the present Invention to 
provide a powered sliding door system having a 
simpler arrangement than Icnown systems, requir- 
ing fewer parts, less cost and reduced installation 
time- i,. 

To achieve the foregoing objects, the present 
invention utilizes a semi-rigid cable adapted to be 
affixed to a sliding door of a vehicle and to extend 
longitudinally thereof. The system also includes 
electromagnetic clutch means operativeiy cooperat- 
ing with the cable and driving means mounted to a 
body of the vehicle and operativeiy connected to 
the electromagnetic clutch means for rotating the 
electromagnetic clutch means to move the cable 
longitudinally for opening and closing the sliding 
door. 

One advantage of the present invention is that 
the cable is moved in a linear manner generally 
parallel with ihe longitudinal axis of \he vehicle, 
eliminating tiie need for extensive guides and wind- 
ing drums. Another advantage of the present inven- 
tion is tiiat the sliding door may be manually op- 
erated or moved t>etween open and closed posi- 
tions if desired. Numerous safety features are also 



BRIEF DESCRIPTION OF THE DRAWINGS 

I. 

Figure 1 Is a partial elevational view of an auto- 
motive vehicle incorporating a powered sliding 
door system according to the present invention. 
Figure 2 is a sectional view taken along line 2-2 
of Rgure 1. 

Rgure 3 is an exploded view of the electromag- 
netic clutch of Figure 2. 

Figure 4 is a sectional view taken along line 4-4 
of Figure 1. 

Figure 5 is a partial perspective view of a striker 
assembly for the powered sliding door system 
of Rgure 1. 

Rgure 6 is a sectional view taken along line 6-6 

of Rgure 5. 

30 Figure 7 is a schematic view of an electrical 
control circuit for the powered slidmg door sys- 
tem of Rgure 1 . 

Rgure 8 is a fragmentary diagrammatic side 
elevab'or^ view of the powered cable of the 

35 present invention showing how It Is actuated. 

Rgure 9 Is a partial rear view of a second 
emtKKjiment of tiie elefctromagnetic clutch of 
* Hgure 2 Incorporating a speed sensor according 
to the present invention. 

40 Rgure 10 is a partial elevational view of the 
electromagnetic clutch of Rgure 9. 
Rgure 1 1 is a flowchart illustrating the operation 
of the second embodiment of the powered slid- 
ing door system of Figure 1 incorporating tiie 

45 Speed sensor of Figures 9 and 1 0. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

50 « 
Referring to Figure 1, an automotive vehicle, 
generally indicated at 10, such as a van type 
automotive vehicle, includes a vehicle body 12 
having a generally rectangular opening 14 and a 
correspondingly shaped sliding door 16 for opening 



provided. One safety feature is that the logic of the 
system detects a reduction of speed In tiie sliding 
door for the entire travel of the door and dis- 
connects the drive motor to prevent objects from 

6 being sandwiched by the door. 

Other advantages of the present Invention will 
be readily appreciated as the same becomes better 
understood after reading tine following description 
when considered in connection with the accom- 

10 panying drawings. 
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and closing opening 14. A channel shaped upper 
rail 15 which extends generally parallel to the lon- 
gitudinal axis of vehicle 10 is affixed to an upper 
part of a side wall 19 of vehicle body 12. A front 
end portion 20 of upper rail 18 is slightly arcuate or 
curved toward the inside of vehicle body 12 to pull 
the front edge of the sliding door 16 inwardly and 
forvardly when it is closed. An upper roller device 
22 is attached to an upper inside surface 24 of a 
front, end portion 26 of sliding door 18 and Is 
slidably received within upper rail 18. A similar 
front roller and track assembly (not shown) may be 
provided at the bottom of sliding door 16 to further 
guide the latter, with the rear edge of sliding door 
16 being similarly guided utilizing a roller device on 
the rear edge of the sliding door 16 which rolls in a 
track in the outside surface of side wall 19. Up to 
this point, the apparatus described is fully conven- 
tional. 

Powered sliding door system 28 Includes a 
semi-rigid cable, generally indicated at 30. attached 
to upper roller device 22 and extending generally 
parallel with the longitudinal axis of vehicle 10. 
Cable 30 preferably extends within a tube 31 at- 
tached by suitable means to side wall 19. Referring 
to Rgures 4 and 8. cable 30 includes a plurality of 
first wires 32 twisted together in one direction and 
extending longitudinally to fom^ a generally circular 
core, and a plurality of bristles 34 extending radi- 
ally outwardly from first wires 32. Bristles 34 are 
adapted to hold a lubricant placed on cable 30. A 
plurality of second wires 36 are tightly wrapped or 
coiled about first wires 32 and bristles 34 In a 
helical manner in the opposite direction to allow 
some of the bristles 34 to extend radially beyond 
second wires 36 at spaced locations along the 
longitudinal length of the cable. Cable 30 further 
Includes a single third wire 38 tightly wrapped or 
coiled about second wires 36 in a helical manner 
opposite in hand to that of second wires 36. which 
also allows bristles 34 to extend through spaces in 
adjacent coils. The colls of third wire 38 are spaced 
to act as a gear rack. Third wire 38 has a diameter 
greater than second wires 36. As constructed, ca- 
ble 30 is semi-rigid, but permitting some flexibility. 

Powered sliding door system 28 also Includes 
a reversible electric drive motor 39 for rotating an 
electromagnetic clutch, generally indicated at 40. 
which operatively cooperates with cable 30 for di- 
rectly driving sliding door 16 between its open and 
closed positions. Drive motor 39 is secured to side 
wall 19 by suitable fasteners (not shown). It should 
be appreciated that drive motor 39 Is conventional 
and may be of a suitable type, such as a powered 
window drive motor and includes a gear reduction 
unit 

Referring to Rgures 2 and 3, electromagnetic 
clutch 40 includes a bracket 42 having a generally 



"D" shaped configuration and a centrally disposed 
aperture 44 extending therethrough. Bracket 42 is 
mounted to side wall 19 by suitable fasteners (not 
shown). Bracket 42 includes a generally circular 

5 passageway 45 extending longitudinally through 
the sides thereof and communicating with aperture 
44. Cable 30 extends through passageway 45 and 
drivingly engages a gear 46 disposed within ap- 
erture 44. Gear 46 has a plurality of circumferen- 

10 tially spaced teeth 48 engaging adjacent wraps of 
third wire 38 similar to a "rack and pinion" drive, as 
best Illustrated in Figure 8. Gear 46 also has a 
center aperture 50 with a pair of oppositely dis- 
posed recesses or key ways 52 extending radially 

?5 outwardly therefrom. Rrst and second washers 54 
and 56 are disposed on opposite sides of gear 46. 
Circular coyer plates 58 and 60 are disposed on 
opposite ^\6es of bracket 42 to secure gear 46 and 
washers 54 and 56 within aperture 44. It should be 

20 appreciated that any suitable rneans, such as 
threaded fasteners (not shown) may be used to 
secure plates 58 and 60 and bracket 42 together 
as a single unit. 

Electromagnetic clutch 40 also includes a gen- 

2$ erally cylindrical shaft 62 which extends through 
conresponding apertures in plates 58 and 60. wash- 
ers 54 and 56, and aperture 50 in gear 46. Shaft 62 
has a flange portion 64 extending radially outwardly 
near one end which can abut bearing plate 58 to 

30 limit movement of shaft 62 in one direction. Flange 
portion 64 has a plurality of driven lugs 66 which 
are driven via a conventional rubber coupling and 
gear reduction by drive motor 39. A clutch member 
67 has a generally rectangular aperture 68 in which 

35 a correspondingly shaped end 69 of shaft 62 is 
non-rotatively disposed. Clutch member 67 is se- 
cured to shaft 62, such as by means of a threaded 
fastener (not shown), so that shaft 62 and clutch 
member 67 rotate as an integral unit. 

40 Electromagnetic clutch 40 further includes a 

coil 70 for producing a magnetic field when en- 
ergized. Coil 70 has a generally annular configura- 
tion and is disposed within a correspondingly 
shaped annular pocket 71 formed by an annular 

45 retainer 72 having inner and outer axial flanges 73 
and 74 to form a "U" shaped cross-section. Inner 
axial flange 73 defines a bore 75 surrounding shaft 
62. An annular armature memt?er 76 is disposed 
between coil 70 and clutch member 67 and has 

50 inner and outer axially extending flanges 78 and 80 
forming a generally "U" shaped cross-section. In- 
ner flange 78 is slidably and rotatively disposed in 
bore 75 and itself defines a bore 82 in which shaft 
62 is disposed for rotational and limited axial move- 

55 ment. The inner end of flange 78 has oppositely 
disposed and axially extending projections or keys 
84 which are slideably and drivingly engaged with 
key ways 52 of gear 46. Armature member 76 is 
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joumalled about shaft 62 such that armature mem- 
ber 76 moves axially relative to shaft 62 in re- 
sponse to the presence or absence of a magnetic 
field produced by coll 70. 

In operation, when actuated drive motor 39 
rotates projections 66 which in tum rotate shaft 62. 
The rotation of shaft 62 in tum rotates clutch mem- 
ber 67. When coll 70 Is energized, a magnetic field 
is created which pushes or repels armature mem- 
ber 76 to engage clutch member 67 and thereby 
be driven. Engagement between keys 84 of ar- 
mature member 76 and key ways 52 in gear 46 
causes gear 46 to rotate with armature member 76. 
Rotation of gear 46 drives cable 30 longitudinally 
back or forth (depending on the direction of rota- 
tion) due to teeth 48 engaging adjacent wraps of 
third wire 38. as illustrated in Figure 8, .This, in turn, 
moves the sliding door 16 betvveen i^ open and* 
closed positions. When coil 70 Is de-energlzed, 
armature member 76 is free to move axially away 
from clutch member 67 and thereby becomes dis- 
engaged, stopping rotation of armature member 76 
and gear 46. As a result, cable 30 is no longer 
powered iongitudinaity. The clutch is designed so 
tiiat it will slip if the door encounters an obstruction 
while drive motor 39 is energized. It is also de- 
signed so that the door can be manually opened 
and closed. 

Referring to Rgure 1 again, system 28 also 
includes a striker assembly, generally indicated at 
100, for moving the rearward end of sliding door 16 
Inwardly and outwardly relative to side wail 19. 
Striker assembly 100 includes a conventional strik- 
er member 102 which uniquely cooperates with a 
reverstbie electric striker motor 104, which may be 
of conventional construction, such as a sun roof 
module motor, Refem'ng to Rgures 5 and 6. striker 
member 102 comprises a cylinder shaft 106 having 
an enlarged head portion 108 for engagjng and 
disengaging a conventional door latch (not shown) 
in the rearward portion of sliding door 16. Striker 
member 102 also has a threaded end portion 110 
and a radially outwardly extending flange 112 dis- 
posed axially between enlarged head portion 108 
and threaded end portion 110. A spacer 114 is 
disposed about striker member 102 between flange 
112 and tiireaded end portion 110. Striker assem- 
bly 100 also includes a striker mounting bracket 
1 1 6 secured by suitable fasteners (not shown) to a 
vehicle wail 117 defining a rearvard portion of 
opening 14, and includes a striker pivot link 118 
having one end pivotal ly connected by means of a 
fastener 120 to striker mounting bracket 116 and 
extending downwardly for pivotal movement about 
tile axis of fastener 120. Threaded end portion 110 
extends through an elongated and arcuate aperture 
122 in striker mounting bracket 1 16 and a generally 
circular aperture 124 in striker pivot link 118. A 



generally rectangular nut plate 126 having a thread- 
ed aperture 128 engages tiireaded end portion 110 
of striker member 102 and Is disposed on the ottier 

side of striker pivot link 118. Nut plate 126 is rigidly 
5 but adjustably secured to striker pivot link 118 by 
suitable means such as a fastener 130 which ex- 
tends through a generally vertical elongated ap- 
erture 132. Striker member 102. nut plate 126 and 
striker pivot link 118 pivot as a single unit in a 
10 plane which is transverse to tiie longitudinal axis of 
tiie vehicle but which extends obliquely outwardly 
and rearvardiy with respect tiiereto, i.e. generally 
parallel to the normal direction of movement of the 
rearvard end of a van door adjacent its closed 

15 position. 

Striker pivot link 1 1 8 also Includes a generally 
vertically orientated elongated aperture 134 near its 
lower end in which is disposed a drive shaft 136 
having a pair of oppositely disposed flange mem- 

20 bers 138 extending outwardly tiierefrom, similar to 
a key. Shaft 136 is operatively connected to striker 
motor 104 by suitable means such as a worm and 
worm wheel gear reduction assembly 140 to rotate 
shaft 136 and flange members 138, plus or minus 

26 approximately 90* in eitiier direction from the posi- 
tion shown, thereby rotating or pivoting striker pivot 
link 118. Because of ttie geometry of tiie arrange- 
ment, this causes stiiker member 102 to move 
substantially longitudinally with respect to the ve- 

30 hide. 

To move the rean^^ard end of sliding door 16 
relative to side wall 19, striker motor 104 is en- 
ergized. As a result, worm and worm wheel assem- 
bly 140 rotates shaft 136 arid flange members 138. 

35 in turn pivoting striker pivot link 118, nut plate 126 
and striker member 102 to move the rearward end 
of sliding door 16 either outwardly and slightiy 
rearwardly or inwardly and slightiy forwardly, de- 
pending on ttie direction of rotation of striker motor 

40 104. I : 

. Referring to Figures 1 and 7. system 10 further 
includes a control circuit, generally indicated at 
142, for controlling the opening and closing of 
sliding door 16. Control circuit 142 includes a pow- 

45 er source 144 such as the battery of vehicle 10 to 
provide electrical power to the drive and striker 
motors 39 and 104. respectively, an operating 
switch 146 mounted in any suitable location to 
permit actuation of the system by an operator, and 

so a pressure sensitive ribbon switch 148 mounted 
along the front wall 1 50 defining opening 1 4 to act 
as an emergency stop. Ribbon switch 148 is 
closed when an object or person Is caught between 
front wall 150 and sliding door 16. to disconnect 

55 electrical power to drive motor 39, Control circuit 
142 also includes a spring loaded door contact 152 
mounted on front wall 150 to allow power to feed 
from power source 144 when sliding door 16 is 
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closed to a door solenoid coil 154 which simuita- 
neously actuates forvyard latch member 156 and 
the rear latch (not shown) to an unlatched con- 
dition. A strilcer stop switch 158 Is provided to 
connect power from source 144 to striker motor 
104 when the sliding door 16 is almost closed and 
mechanically latched on stril<er member 102, but 
not yet pulled in. to actuate striker motor 104 to 
pull striker member 102 and sliding door 16 in- 
wardly and forwardly to its fully closed position. A 
buzzer 160 is electrically connected to ribbon 
switch 148 so that it will sound an alarm whenever 
an object is caught between sliding door 16 and 
front wall 150 of opening 14. A timer 164 elec- 
trically interconnects closed door contact 152 and a 
relay switch 166 for providing a predetermined 
time delay once operating switch 164 is activated, 
in order to allow door solenoid 154 to unlatch 
forward latch member 156 and the rearward latch 
of sliding door 16 before striker motor 104 is ac- 
tuated to move striker member 102 and sliding 
door 18 outwardly and rearwardly. so sliding door 
16 can be pulled to its fully open position. A 
second relay switch 168 electrically interconnects 
striker motor 104 and striker stop switch 158. Third 
and fourth relay switches 170 and 172 electrically 
interconnect drive motor 39 and power source 144. 
A fifth relay switch 174 electrically interconnects 
ribbon switch 148 and buzzer 160. All relay switch- 
es are spring biased and shown in their normal 

position. * . • J 

In operation, operating switch 146 is moved to 
the open position "0" by an operator. Since sliding 
door 16 is in its closed position, power from power 
source 144 feeds across door closed contact 152 
to door solenoid 154 to unlatch forward latch 156 
and rear latch to unlatch sliding door 16. After a 
predetermined time delay provided by timer 164. 
power is received by first relay switch 166 and 
fourth relay switch 172 and both are moved to 
closed position to energize striker motor 104 
and drive motor 39 simultaneously. Striker motor 
104 rotates striker member 102 and moves the 
rean^ard portion of sliding door 16 outwardly and 
slightly rearwardly relative to side wall 19. Drive 
motor 39 and coil 68 of electromagnetic dutch 40. 
which are wired to be powered simultaneously, are 
energized to move cable 30 longitudinally toward 
the rearward end of vehicle 10 to move sliding door 
16 to its fully opened position, as Illustrated m 
Figure 1. When operating switch 146 is released, 
drive motor 39 and electromagnetic clutch 40 are 
de-energized. If operating switch 146 is released 
prior to full opening of sliding door 16 then move- 
ment of sliding door 16 will stop. If operating switch 
146 is released after sliding door 16 is fully open 
then the clutch will simply slip. u . 

To close sliding door 16. operating switch 148 



is moved in the opposite direction to the closed 
position "C". Third relay switch 170 will move to 
closed position "C" to energize drive motor 39 and 
electromagnetic clutch 40 in the opposite direction, 
5 which will move cable 30 longitudinally toward the 
fon^vard end of vehicle 10 to close sliding door 16 
and cause the rear latch (not shown) to mechani- 
cally engage striker member 102. As sliding door 
16 approaches Its closed position, striker stop 
70 switch 158 is actuated by the door to Us closed 
position to move second relay switch 168 to closed 
position "C" to energize striker motor 104. Striker 
motor 104 pivots striker member 102 in an op- 
posite direction and cooperates with the rearward 
16 end of sliding door 16 to pull or move it slightly 
fon/vardly and Inwardly toward side wall 19. When 
this occurs, fonward door latch 156 mechanically 
latches and door closed contact 152 is contacted 
so that it can again feed power to door solenoid 
20 154 when desired. Because of the clutch, which 
permits overriding motor 39. the door can be man- 
ually opened and closed at any time. 

As previously stated, if an object or person 
gets sandwiched between sliding door 16 and front 
25 wall 150. ribbon switch 148 will be closed. When 
this occurs, power from power source 144 will 
energize fifth relay switch 174 to disconnect drive 
motor 39 and actuate buzzer 160 which will be 
sounded. When the object or person is removed. 
30 operating switch 1 46 can be reactuated to continue 
closing of sliding door 16. 

Referring to Figures 9 and 10. a second em- 
bodiment of powered sliding door system 28 Is 
shown. Uke parts have like numerals. Second em- 
35 bodiment of powered sliding door system 28 in- 
cludes a guide tube, generally indicated at 180. to 
guide cable 30 through electromagnetic clutch 40. 
Guide tube 180 is attached by suitable means such 
as welding to an outer housing 181 of electromag- 
40 netic clutch 40. Guide tube 180 includes a first 
portion 182 and a second portion 184 extending 
longitudinally through outer housing 181 of elec- 
tromagnetic dutch 40. First and second portions 
182 and 184 have a contoured end 186 and 188, 
45 respectively, mating with the contour or arcuate 
shape of outer housing 181 for electromagnetic 
clutch 40. Second portion 184 also includes an 
enlarged end 190 at its free end. Cable 30 extends 
through enlarged end 190 and a passageway de- 
50 fined by guide tube 180 and drivingly engages 
gear 46 of electromagnetic clutch 40. 

Second embodiment of powered sliding door 
system 28 eliminates ribbon switch 148 and in- 
cludes a speed sensor, generally indicated at 192, 
55 for sensing the speed of cable 30 to allow control 
circuit 142 to determine or delect when an object ts 
caught between sliding door 16 and front wall 150. 
Speed sensor 192 is a rotary generator 194 se- 



5 



9 



BP 0 421 776 A2 



10 



cured by suitable means such as welding to outer 
housing 181 of electromagnetic clutch 40. Speed 
sensor 192 Includes a shaft 196 extending out- 
wardly from rotary generator 194. Speed sensor 
192 also includes a gear 198 attached to one end 5 
of shaft 196 and partially disposed in an aperture 
199 e>ctending through a wall of second portion 184 
to drivingly engage cable 30 extending through 
guide tube 180. Teeth of gear 198 drivingly engage 
recesses between coils of third wire 38. io 

In operation, cable 30 extends through guide 
tube 180 and is moved by drive motor 39 and 
electromagnetic clutch 40, As cable 30 moves lon- 
gitudinally, cable 30 rotates gear 198 and shaft 198 
of rotary generator 194» Rotation of shaft 196 is 
causes rotary generator 194 to provide an electrical 
output signal to control circuit 142 which propor- : 
tional to the speed of cable 30. When a reduction 
in speed occurs, speed sensor 192 produces a 
change In voltage of the electrical output signal. 20 
Control ctrcutt 142 detects the change in voltage 
and then disconnects power to drive motor 39. 
Speed sensor 192 is operative during closing of 
sliding door 16 for the total span of the door. 

Refening to Rgure 1 1 . a flowchart of the op- 25 
oration for the second embodiment of powered 
sliding door system 28 is shown. System 28 may 
include an electronic control unit (ECU) in control 
circuit 142 and use a methodology to be described 
for the operation of system 28. The methodology 30 
enters through bubble 200 and advances to dia- 
mond 204. In diamond 204. the methodology deter- 
mines whether the operating switch 146 is in the 
open position "0" when moved by an operator. If 
operating switch 146 is in the open position, the ss 
methodology advances to blocl< 206 and energizes 
door solenoid 154 to unlatch forward latch 156 and 
rear latch to unlatch sliding door 16. The method- 
ology then advances to block 208 and delays for a 
predetermined time period. The mettiodology ad- 40 
vances to block 210 and energizes tiie striker mo- 
tor 104 and drive motor 39 simultaneously. As a 
result, striker motor 104 rotates striker member 102 
and moves the rearward portion of sliding door 16 
outwardly. Drive motor 39 and electromagnetic 45 
clutch 40 move cable 30 and sliding door 16 rear- 
wardly to the open position. The metiiodology then 
advances to diamond 214 and determines whether 
operating switch 146 has been released, if not the 
methodology advances to block 212. previously so 
described, and moves cable 30 and sliding door 16 
reanvard. If operating switch 146 has been re- 
leased, the methodology advances to block 216 
and de-energizes drive motor 39 and electromag- 
netic clutch 40 and stops rearward movement of se 
cable 30 and sliding door 16. The methodology 
tfien exits tiirough bubble 218. 

In diamond 204. if operating switch 146 is not 



In tiie open position but is moved to the closed 
position "C". Ihe methodology advances to block 
220 and energizes drive motor 39 and electromag- 
netic clutch 40 In tiie opposite direction. The metfi- 
odology advances to block 222 and moves cable 
30 and sliding door 1 6 forward to the closed posl- 
. tion. The metiiodology advances to block 224 and 
senses tiie speed of cable 30 and sliding door 16 
by speed sensor 192. The methodology advances 
to diamond 226 and determines whether the speed 
of sliding door 16 is less than a predetermined 
speed stored in memory. If so, the methodology 
advances to block 228 and de-energlzes drive mo- 
tor 39 and electromagnetic clutch 40 and stops 
forward movement of sliding door 16. The metiiod- 
ology then exits tiirough bubble 21 8. 

If the speed of sliding door 16 is not less than 
tiie predetermined speed.i the methodology ad- 
vances to diamond 229 and determines whetiier 
operating switch 146 has been released. If so. the 
methodology advances to block 228. previously 
described, to de-energize drive motor 39 and elec- 
tromagnetic clutch 40. If operating switch 146 has 
not been released, tiie methodology advances to 
diamond 230 and determines whether sliding door 
16 has actuated striker stop switch 158. If not. the 
metiiodok5gy advances to block 222 and continues 
to move cable 30 and sliding door 16 forward. If so. 
the metiiodology advances to block 232 and en- 
ergizes striker motor 104 to pivot striker member 
102. The methodology advances to block 234 and 
moves rearward portion of sliding door 16 inwardly 
toward side wail 19. The methodology then ad- 
vances to block 236 and latches forward door latch 
156 and closes door closed contact 152. The meth- 
odology then advances to block 238 and feeds 
power to door solenoid 1 54. The methodology then 
exits through bubble 21 8. 

The present Invention has been described in 
an illustrative, manner. It Is io be understood that 
tiie terminology used is intended to be In the 
nature of words of description rather than of limita- 
tion. Modifications or variations of the present in- 
vention are possible in light of the above teachings. 
Therefore, within the scope of the appended 
claims, the present invention may be practiced 
otiien^ise tiian as specifically described. 



Claims 

1. A powered sliding door system for a vehicle, 
comprising: 

a cable mounted for generally longitudinal move- 
ment and having a first longitudinally forwardly 
disposed free end and a second longltijdinally rear- 
wardly disposed free end, and means adjacent said 
first end for securing said cable to the vehicle doon 
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driving means drivingly engaging said cable inter- 
mediate said first and second ends; 
motor means for powering said driving means; and 
clutch means for operatively Interconnecting said 
motor means and said driving means, whereby 
actuation of said motor means and engagement of 
said clutch means will cause said driving means to 
move said cable longitudinally for opening and 
closing the sliding door. 

2. A system as set forth in claim 1 wherein said 
cable is semi-rigid. 

3. A system as set forth in claim 1 wherein said 
clutch means is an electromagnetic clutch which ts 
engaged when electrically actuated. 

4. A system as set forth In claim 3 wherein said 
electromagnetic clutch means comprises a rotat- 
able drive member operatively connected to said 
motor means, a coil disposed adjacent said drive 
member for producing a magnetic field and an 
armature engageable with said drive member In 
response to the magnetic field and connected to 
said driving means to move said cable. 

5. A system as set forth in claim 4 wherein said 
drive member comprises a shaft having a first end 
operatively engageable with said motor means and 
a second end. and a clutch member secured to 
said second end. 

6. A system as set forth in claim 5 wherein said 
amature comprises an annular armature member 
disposed about said shaft and mounted between 
said clutch member and said coil for limited axial 
movement said driving means including a gear 
driven by said armature member, said gear being 
disposed on the other side of said coil from said 
armature member. 

7. A system as set forth in claim 6 wherein said 
electromagnetic clutch means includes a bracket 
member surrounding said gear and shaft and 
adapted to mount said electromagnetic clutch 
means to the vehicle. 

8. A system as set forth in claim 7 wherein said 
braclcet member includes a centrally disposed ap- 
erture, said gear being disposed in said aperture, 
and a passageway extending through said bracket 
and communicating with said aperture, said cable 
extending through said passageway, 

9. A system as set forth in claim 2 wherein said 
motor means and said clutch means are always 
simultaneously energized. 

10. A system as set forth in claim 1 wherein said 
cable comprises a helically wound wire with 
spaced coils. 

11. A system as set forth in claim 10 wherein said 
helically wound wire has a core of longitudinally 
extending wires. 

1 2. A system as set forth In claim 1 1 wherein said 
core of wires is twisted. 

13. A system as set forth in claim 10 wherein said 



helically wound wire has a core including a helical* 
iy wound second wire of opposite hand than said 
first wire. 

14. A system as set forth in claim 10 wherein said 
5 helically wound wire has a core of longitudinally 

extending wires, and a helically wound second wire 
of opposite hand tiian said first wire wound around 
said core of longitudinally extending wires. 

15. A system as set forth in claim 10 including 
10 lubricant-holding bristles extending outwardly be- 
tween adjacent coils of said wire. 

16. A system as set forth in claim 1 wherein said 
cable is slldably disposed in a tube affixed to said 
vehicle. 

75 17. A system as set forth in claim 1 including 
striker means located near a rearward end of the 
sliding door for moving the rearward end thereof 
inwardly and outwardly relative to the body of the 
vehicle. 

20 18. A system as set forth in claim 17 wherein s^d 
striker means comprises a striker member moun- 
ted operatively to the body of said vehicle and 
means for pivotally moving said striker member. 

19. A system as set forth in claim 18 including a 
25 Striker pivot link having one end pivotally con- 
nected to the vehicle body and means for securing 
said striker member to said striker pivot link. 

20. A system as set forth in claim 19 wherein said 
moving means comprises a projection operatively 

30 engaging said striker pivot link and a striker motor 
for operatively cooperating with said projection to 
rotate said projection. 

21. A system as set forth in claim 1 including a 
control circuit for controlling the opening and clos- 

35 ing of the sliding door. 

22. A system as set forth in claim 21 wherein said 
control circuit includes a pressure sensitive switch 
to disconnect electrical power to said driving 
means when an object is caught between the siid- 

40 Ing door and body of the vehicle. 

23. A . system as set forth in claim 22 wherein said 
control circuit includes an alarm electrically con- 
nected to said pressure sensitive strip to produce 
sound whenever said pressure sensitive switch is 

45 tripped. 

24. A system as set forth in claim 23 wherein said 
control circuit includes a manually actuatable op- 
erating switch and a timer electrically interconnec- 
ting said operating switch and said driving means 

so to provide a predetermined time delay once said 
operating switch is activated before operating said 
motor means. 

25. A striker assembly for actuating a sliding door 
for opening and closing a door opening on a ve- 

55 hide, comprising: 

Striker means located on one side of the vehicle 
opening and adapted to be engaged by a latch on 
the door; and 
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means for moving said striker means and the door 
latched thereto inwardly and outwardly relative to 
the vehicle body. 

26. A control circuit for controlling the opening and 
closing of a sliding door on a vehicle, comprising: s 
a power source for providing electrical power; 

electric motor means for moving the sliding doon 
an operating switch electrically interconnecting said 
power source and said motor means; and 
timer means in series electrically between said 70 
operating switch and said motor means to provide 
a predetemnined time delay once said operating 
switch is activated before said motor means is 
actuated. 

27. A powered sliding door system for a vehicle, 7S 
comprising: . • 

a cable mounted for generally longitu^ihal .iri^ve- *^ ^ . 
ment and having a first longitudinally forwardiy ' 
disposed free end and a second longitudinally rear-t 
wardly disposed free end, and means adjacent said 20 
first end for securing said cable to the vehicle doon 
driving means drivingly engaging said cable inter- 
mediate said first and second ends; 
motor means for powering said driving means, 
whereby actuation of said motor means will cause 25 
said driving means to move said cable longitudi- 
nally for opening and closing the sliding doon and 
sensing means operatively engaging said cable for 
sensing the speed of said cable when moved. 

28. A system as set fortii in claim 27 wherein said so 
sensing means comprises a rotary generator for 
producing an output signal proportional to the 
speed of said cable. 

29. A system as set forth In claim 28 wherein said 
rotary generator includes a shaft having a gear at 35 
one end for engaging said cable. 

30. A system as set forth in claim 29 including a 
guide tube attached to said driving means, said 
cable extending tiirough said guide tube. 

31 . A system as set forth in claim 30 wherein said 40 
guide tube includes means defining an aperture 
extending through a wall thereof, said gear having 

a portion extending through said aperture and en- 
gaging said cable. 

32. A powered sliding door system for a vehicle, 45 
comprising: 

a cable mounted for generally longitudinal move* 
ment and having a first longitudinally forwardiy 
disposed free end and a second longitudinally rear- 
wardly disposed free end, and means adjacent said so 
first end for securing said cable to the vehicle door; 
driving means drivingly engaging said cable inter- 
mediate said first and second ends; 
motor means for powering said driving means, 
whereby actuation of said motor means will cause 55 
said driving means to move said cable longitudi- 
nally for opening and closing the sliding door; and 
a rotary generator including a shaft having a gear 



at one end for engaging said cable to produce an 
output signal proportional to the speed of said 
cable when moved. 
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